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Method of forming a heat exchanger stack 
on n^nKfr nang "m^ rCTg 

nanpn 

'"y Dn n^na mr^ new nana Feb 4, 2003 - a U.S.6,513,240B1 taosa 

.'Daaa cftiM nanVn 

nrrnaa vVrcn nnia 216 nf? ,222 mpa '"y Vysian 'ym pm 'maa hto npy 

.220 con wia '"y nanan -pao nay 1 ? nmna 
inn "fmn yxana a'namn ^w wain 'maa mynya mV?an npinn naan apy 

.mo^DH mw rn 

.hai ditxb ,ova'aV7S ,mznra ]iaa ^awn 'D'^ia naaa noirf? np'ya V»y -p^nnn 
nrao'D ,noon'3 ,Vra mo :naana D'aio *7awn 'a'^na oa'sw onns D'nam 

.nsmia my 1 ? □ i pipT ,'iai 
.m oaosa mxina n*?s on 'S'^na nm tit 

oaagn mx? 

Vienna iiaa) own ams nama npi o"3'a naaw nooia ns'mn rxnV naa *?y 
is nsman neton 'aa 1 ? ^m^nV D'a'aiya iasw misa (ora'aV?s ,n'a'ioa n'p'oo^D 

.nnns 

■os 1 ? ncton ns nnsai (naena is) nsnn ,'oaaan piwn '"y n^ysian Van naawn 

.narf?nn yixa 1 ? nn"an nnnan 
'ids is ,ntf7sn 'as 1 ? naian moa m nrnV nVia' □"a'an naaw - Tfta saan 1 ? 

.naxy ncfrsn *?y npam is ,yax ^o'Vinop^s 
.nan^nn ybnra qnnwn s*? Km ,nonn o"a'an naaw ds 
zran^ian mmVn 'aw rn xxan sm ^nVian nan ns naona D"3'an naarc ns 

.an'3'a an 1 ? nam nooiriD vmrf? nVian 
apy iai pnn ,n'nmpa nrrov namaa ,nViy narf?nn n'ow onpa 1 ? awn nam 

.nan^na D"a'an nam nmaia 
niarfm jitx' ntzrasa nam .narfmn Dipa ns snip n^a'an naaw mssan aipa 

.'oaaan mem oip'a 'd"? pn sVi ,-pixn 'D 1 ? nvamx is nrmipa 
nyaa"? .nDni7 s'n nms noVsV paTn 1 ? n'l^y ,mo , 7D , 7 rina n^yDian D"3'an naaw 
T'a ^^'ao^q iiao ^anVn 1 ? '3'os - noia o"a'3 nam caan 1 ? lira ,D'sn ds /p^nnn 

^"an nanVnn ns yiaa 1 ? 'td ci'sna ssa'w nns nam is law 
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.Prior Art - n ny^Dia FIG O ow-ran 
.220 o'oa nnna 214 - 1 216 amp ay nnx 1 ? nawan 212 nnnnn no^s 

.nyiapn niton vm u noto 
.220 o^oa nD^an "?y inn 1 ? in 1 ! Vna n^aiy ox 
2112 n-eoaw (rowmfr nm D"ia) toou noto ^laa -pm 1 ? mraa it noto 'jya 

.2116 - 1 21 14 D"np w oa tw 
.(Tim'? «nrrn 'o 1 ? n:inwa) rnn prro id nimuia n^npn 
ay immoB nanft ami moton Viz; m*nn nrx xxa: 2112 - i 212 ra mna 

.tnmizoff 2118-1 218 o'Va v 'y ranai ,mai on Taya 
- "? 2114 - a nmis nx nawoi nmnnna nrp"wn neton rain n^maan nDan spy 
.230 - 1 228 nixa tM» -pm jitjt -pn ,21 1 1 - b 21 16 -»i 21 10 
.222 (Shaper) mis nyaoa Woa iron 'tma rnrc '"y yxana -pmn 
.229 - V^a 1 ? ,-pm ixia 2118-T218r2 m^an -mxa oa 
t]mn 2112 - i 212 ncto pa irons nD^an nynaw nr^an Tuna inonn 
.ottiti noton nnxi (o il ?an mrxa pi xV) 212 ^dVd 2112 noton 
tti mpa 's 1 ? o^yapa nxTftn mix .jxd waian nann oaaDa lira n^a 1 ? inns 
.iwana Taoiaw 'dd .pman -pmm n:rmn oipa nx yap 1 ? in 1 : p 5 ?! mran 

.tppiaan rcrnn oaosn trawrm 7nx nx~n FIG 1 - a 
.mnx ra 1 7xai -pmn ^d"? moton ^ nrann axfrnW cnmwn Vxaw 7xa 
ao^n *?yDian nra rn mia onxn DmTxa ,Prior Art - a -ixwa 1 ? nouai -|wana 

.'oaaa v 'y 

nx «inrr rnn .Timn ^d 1 ? 252 - 1 251 (a^iwn) ppn una T»nn nx-a mo-ran 
.mo^an ra 232 - 1 D"Vwn nixa 228 71m nT , r ,, 7 mm xxan xm la TiTxa non 
oaaa ina id iaD .mioa mn o^p Tin-in ^ 2118 - i 218 ra ,omwzft 7iaia 
.FIG 31 wvonm nxi ,omwaD x^i ->wn 7sna na xia 1 ? ^id 1 222 
croa ^yi annna noaDia rrcrm hoVdt mo^sn 2 nany nana twxti iimn inx 1 ? 

• .ysan 1 c^inn n^i^n iim 220 
,Y? ^apaa ,251 "Tnsa" rm "nnnn" 250 n^ran Tn nxia FIG 2 uimara 
.dtt , 2 , d nan"7n yma ix 216 ^w 1 ? 250 -rnna nD mayn n^Dxaiz; naina "mom 
w^ntf? irai 2150 asa 1 ? mm 2110 asaV ^mi 2116 n-'oaian roan inx 1 ? 

.228 Tina nanVnn .2151 insan nainn xsaa 
.253 77iaai 252 n^ra TTi ,H y nysana n^an nrxa nmpan nan^n Da 

.232 -mxa n^oaaan nDan nnx n'Xia nanVnn 
■a'Dpxn ,trm naina (npDin ix) pi no^ tds ay mo^sn mxia FIG 3 oionzo 

.(ra^) rinxi (Vxa^a) iimn ^d 1 ? 'Diaa pw^ 
w 1 21 12 mix Vy aa :(xan iim 1 ? hidhd 216 Vy Dai) 2116 neto ^y nxTi 250 'idx 

.imnn n^x^ ntf?sn isa "'ids 
.inx i^ia nyim hd Tim 216 nyiapn ntf?Dn "-dVd pit: 'iD'xn ,t}oaan piwn apy 
: nnaaa ,pwn nnx asan nx mm ra 1 tsd .Tim nsvi 2116 n-wann no^on nx 

.2150 D"ra nam oy -pm orrrai 2114 vVx nnax n'an ho^di 214 snap 
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.228 - 3 limn mpa 

.FIG 4 0101273 nxnaD ^o^sn "?27 'aima ixna piaa nvn 1 ? ^"D 1 iDxn 

.vinx ra"" ixai pi2>n , 3D'? 3xan nxm *?xa27 7X3 
isxn nxm imn 1 ? nrraiyn mo^sn ?ro Vy 252 - i 250 ids nxi: ^xao/a 

.232-1 2150 limn ins 1 ? 

o^sn insa urn i^nn nxi: ,FIG 0 ia3 Prior Art sin 03.27 ,FIG 1 1 0101273 

.^727 napn 7X3 n^n 13 FIG 0 oioiw"? nin .no^sn nypn 
-114,116-116 a^w in 1 ? .112 ncto n^yi 20 crra ^y nmia ir^n 12 no^D 
nxna3 nim 1 ? nxixn 1 ? mn mswn iw n^n ^y nnx mmia mo^on .naxnn3 114 

.0101273 

T^nn "inx 1 ? nnan nx anm ,07ip i:"X27 03.od imxa Prior Art xin27 21 0101273 

.'oaaan limn 

-in 14 13^ pin 114 *?w V'33 .30 iitx3 iim ixi 16 no^a isy^ pin 116 *?127 

.28 iim 

112-1 12 V2 -pin urn 1 ? 3"n2> x-»n mxn ix I3m*i 18 - l 118 o^in mix a* 

.ii-'anan naan Y?X2 12 ^y 1 12 no'ip nx ysa^ 
.nt 03.033 yxia n'sn"? lima 

.nunnn nxxann nw mx-in FIG 12 t3ioi2>3 
.252 - 1 250 nannan no^an a27ia n^ian 
ny3 inn p iim 16-12-10 nyi3pn no^pn 13^7312.771,1 'tman piwn 3py 

.252 - 1 250 - xxa: sin pa rnnpn i 16-1 12-1 14 noVs nx 
.limm nsaon pwn nnx axan nx a-wi FIG 22 13101273 
.30 - 1 28 mino "pm snonm 2152 - 1 2150 aipaa xxai mi 
"•aix^nm 'a-aan 7xna iax mixa ysia □"Tan tti FIG 14 -l FIG 13 cpoionzra 

.-pm o^xn 13X27 mpa3 nioVan 
jrenaa iim nrr*? 16 ntf?D lay 1 ? 116 no^a nx FIG 14 0101273 inn 250 lax 

.FIG 24 0101273 

nam ay nni nvx*? 16 ^yV 116 no^a nx 1271a 250 "-ids FIG 13 13101273 

" .FIG 23 oiui^ nxnaD .ora 

nny3i ny3 rm3ai a^aaa yixa 1 ? nizrn iim n^xraaip nixina FIG 31 0101273 
pi273 a^wn Vyia 222 - a uaaan v o^xn nt 0101273 .misn3 ix nnx 
FIG 0, FIG 1, FIG :an3ioi2>3 m ixma3 ,220 iam 7^13 "na^D finaa" Twaa 

.2, FIG 2, FIG 4 

.2201 lain 7^3 2221 ^on^an V^n ysan 1 m7ipan iim nx? naiy 1 ? 
,2201 lairf? 7y mo^sn nany rn ni3iyn n->asyn na^anm nsan aipa pri Y?X2 
.lass 1^27 n^rnsn nD'ann 73^a ,21 12 - 1 12 moVo r3 nsou n3'an3 ym rx 
li27xin urn nanVn nnx VyiD3 ix ,73*?3 nianYia mo^D ^27 mixina 0101273 
.FIG 35 0101273 nxna3 .n^n^n 1 ? a^^aai noa^a noVD a-'S'oia 

3"nx ,FIG 1 - 3 ixina3 nrwxin n3a3 2116-1 216 moVs lan^in FIG 35 3 
,250 D^ia tti niry3 , oiian iini3 .innn noaDin 21160 n27in no^Di lann 



4 



Vrn noo 

90820 n*?->$ xsia ,25 pwn n^yo 'rn 



216 hd^d *?w ns Tirrn r«v ,C7xawa) ivnn 'aoVw naa-ina ntmaa 

.2 1 1 60 ntf?a (2 1 1 6 - *? «fo nannan) 
.Van oie-icm ra 1 ixa mtna finm nxxw 
.(npaa 21160) 21140 nvfttf? mnn mrao Tin nann 214 ntf7D 
nany tfnp o roa nn 21 14 - b mipn "'ouan piwa nann 214 ntfraw man nx 
mtf7D naom ->"v ,it ina .21140 -l 214 ,2114 :D"Vwa manna mtf» 3 to 
.xxsmo mefta iDoa Va imV untoa ,t\->wti nns nnx ,noa*7a 
.in mo'79 "looa ^aV FIG 31-2 mxman "|~na yxann 1 ? l ?ia'' yxaxa 71m di 

.•'tma irra rn ay iimn in n^x-a FIG 32 cnmcn 
pi x*7i mix *7a to nrn 1 ? Vd 1 2112 - 1 212 nmixa 'yxaxn -pmn 'a x»fr awn 
117 (roan pai nannan n-nxn ra na^an a"pnnw 'rana ,wxrc *>a 'mipa 

-.innivn mo^an nany 
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ninay mVriDn irncfaD ma^D rnaa nn ,an n^na 1 ? mo'ps *7tz/ nans? mxn nan? .1 
(T^ia tf7 is t'jio) sinw nain *7Da nriran aipaa nnan*? nuirai mo^D nw 
B^sxaa d"72w a^w iir nino^ ana ay ns mac? mis nV^iD naVs Vdbd 
pita nnxra na^o how pisa ,nsvw na^Dn to nanan mwana naw mwan 
anDnan av^nn .nnwn -aa nns nnmaai mamya aio^on nercow ,nTD 
V7n nxvn yinp mna 'awna "rns DTisiai ^awn *7S ins nwia into amawn 
annnn as aa nVoa na-wn nwsi ,DTtf? ^d 1 ann e^rra to ins am? in nam 



.annas naVon aipa ns ympn a^an *?y naiwsn na^D nnan • 
'iw ra o'cmi amnaw id naiwsnn naVon ^y maw na*?D nnan • 
to -p7a as ^"Vwn nnsa ni ^ysasn mran nnsa p naw 1 ma^Dn 
.in^ maisn n^mn v 'y asi jnvhQTi ra ma-ao ntoin 
to a^iwn nnsa ,^aaaa nnwn nssn nana ^ya a^a tii asain • 
is naW maxn ,naiwsnn naVona pmnan na^Dn ixn ,n"awn naVon 
naVan nay 1 ? rsv sin nsaaan pwb rnnn nwsDw id ,naaa mna 
mawn na*7Dn .nawsnn na^Dn nay *?s nyai naxiyn nms mnn m-awn 
nD^an V?X2 as ,na^n nawsnn naVon naxiyn waanm mmnan n^iDnn 
rnnw pisa ,vmso man man 1 ? nns insnm - waD pnn y?an asi 
.inwVD nan naavi sV? maVon ->m ra yxarr mnnm-vTa^snna waw 1 

nany n^ap 1 ? iy 'idi n^yan 1 ? n^ton ^wto^ mawn na^sn man 1 ? n* ^"aD .2 

.wmn mtf7Dn nsaan /•aaaa nimn nanVia maVs 



la^san 
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